INTRODUCTION
============

Patient-reported outcomes (PROs) are recognized as a vital part of patient-oriented care \[[@R1]\]. Accepting that the patient's opinion is the one that matters most, PROs are often collected through use of standardized self-report tools with sound measurement properties, including adequate empirical evidence for reliability and validity. Increasingly, policy decisions and clinical behaviors are being influenced by the results of research using PROs as primary outcomes. This highlights the need for conceptually meaningful and statistically sound measurement tools.

Outcomes of rehabilitation research and clinical intervention are often collected using region-specific disability scales, from here forward referred to as Regional Measures (RM). These are commonly constructed using an item generation process to develop lists of items that address symptoms and functional impairments common to dysfunction in a particular region (e.g., pain in the neck, low back, upper or lower extremity). In many cases, scale items are chosen through consultation with clinical experts (e.g., \[[@R2],[@R3]\]). Reliance on experts to generate items is more common than inclusion of patients, although some scales do both (e.g., \[[@R4]\]). Occasionally, items are generated by adapting those from scales intended for other regions (e.g., the Neck Disability Index \[[@R5]\] adapted from the Oswestry Disability Index \[[@R6]\]) or by collecting items from several other scales into a single aggregate measure (e.g., \[[@R7]\]). All approaches have merits and drawbacks, and it is difficult to endorse one method of scale development as clearly superior in all cases.

In contrast to regional measures, more generic tools have also been endorsed for clinical and research use. These include scales that focus on the functional impact of a symptom or condition, such as the Brief Pain Inventory \[[@R8]\] or Pain Disability Index \[[@R9]\]. Other scales focus even more broadly on constructs such as Health-Related Quality of Life (HRQoL, e.g. the EuroQoL 5-D \[[@R10]\]) or health status (e.g. the Medical Outcomes Survey Short-Form (SF) 36 \[[@R11]\] or SF-12 \[[@R12]\]). Both regional and generic PROs hold value for different purposes and often demonstrate different measurement properties. Regional measures are directly relevant to a specific condition and multiple studies have demonstrated higher responsiveness than generic health status measures \[[@R13]-[@R15]\]. Conversely, the advantage of generic measures is that they allow for comparisons across clinical populations and hence can reflect the relative contribution of different health problems to disease burden \[[@R16],[@R17]\]. Generic measures that include preference weighting offer the added opportunity for health economic evaluations \[[@R18]\].

Despite the availability of many validated PROs, uptake in clinical practice is often low \[[@R19]-[@R23]\]. Barriers to implementation can include the length of measures, their lack of relevance to the clinical population, difficulty in obtaining copyrighted scales, or complicated scoring algorithms, amongst others \[[@R24],[@R25]\]. Many scales include specific activities that gravitate towards tasks of daily life, allowing them to be answered by the majority of respondents. In order to avoid floor effects, the items often reflect tasks of lower levels of demand and may not represent domains important to higher-functioning patients. Additionally, the underlying assumption of many such scales that are arithmetically summed is that all functional items on a scale are equally important to all respondents, thus all are given equal weighting in the total score. This assumption may result in measures that can no longer measure real change (limited range of variability), a higher burden on patients (due to non-informative items) and overall lack of validity in measuring the intended health construct. Walton *et al.* \[[@R26]\]. provide a more detailed discussion of these issues.

The vast majority of PROs offer standardized response options and scoring metrics. Anchors such as "no difficulty" to "unable to do", or "no pain" to "worst pain" reflect this. However, this scoring metric may not adequately reflect the extent to which an item is a concern for the patient. For example, there may be tasks that patients are unable to do but that are of no real concern to them (e.g., driving, throwing, or running). Conversely, some respondents may be able to perform a task but require strict pacing or adherence to medication regimens in order to do so, that lead to overall dissatisfaction despite the ability to perform. In prognosis research, regional or generic measures are commonly used to dichotomize outcomes as 'good' or 'bad', 'recovered' or 'not recovered' based on norm-based cut-scores inferred from previous sample means \[[@R27]-[@R29]\]. However, the same argument holds true: that just because a respondent *can*walk a certain distance may not necessarily indicate satisfaction with that ability, similarly, an inability to walk that same distance may be inconsequential to another respondent.

One response to the challenge of item and response relevance in standardized measures has been the use of scales with patient-generated items, such as the Patient Specific Functional Scale \[[@R30]\] or the Canadian Occupational Performance Measure \[[@R31]\]. Such tools are by definition patient-centered, and appear useful for individual case management as they can be used to set treatment goals and monitor change. As a result they have been shown to be more responsive than regional measures with standardized items \[[@R30],[@R32]\]. However, a key limitation of these measures is that scores cannot be compared between patients owing to the highly individualized nature of each patient's scale, thereby posing conceptual problems for research purposes that rely on sample means. There appears to be a need for a conceptually and psychometrically sound measurement tool that is patient-centred while permitting comparison between patients and conditions.

The purpose of this study was to add to the pool of existing measures by creating and evaluating a new scale that would measure a unique construct of importance-weighted "health-related satisfaction". This construct considers different domains of recovery from musculoskeletal (MSK) trauma, and allows weighting by relative importance to the individual. The goal was to create a generic PRO that offered balance between standardization and patient-centeredness. This is meant to be broadly applicable to all patients following MSK trauma, and potentially beyond to any disorder where recovery is possible. The specific objectives in this study were to describe the following:

1.  The developmental process of the tool and the content validity as determined by expert review and patient-reported item importance.

2.  The factor structure of the tool.

3.  The construct validity determined by comparing the new tool to established condition-relevant RMs or a common generic health-status measure, the short-form (SF)-12.

4.  The comparative responsiveness of the new tool, condition-relevant RMs, and generic SF-12 to identify meaningful change following routine physiotherapy over a 3-month interval.

METHODS
=======

Tool Construction
-----------------

The construct to be measured was importance-weighted Health-Related Satisfaction (HRS). At the time of undertaking this project, HRS lacked a clear conceptual framework in the literature. For this purpose, the construct of HRS was developed through a series of focus groups with patients (N = 35, mean age 41y, 69% female) currently or recently experiencing neck pain of traumatic origin. Using a nominal question of *"How will you know when you are recovered?"*focus sessions and one-on-one interviews were conducted in both Canada and Australia, the transcripts of which were analyzed thematically to identify meta-themes that influenced the construct of 'satisfactory recovery'. The results of this work have been published elsewhere \[[@R33]\]. Concurrently, the authors described a conceptual framework for the notion of post-traumatic recovery that could be summarized as a 'satisfying end to the injury experience', which drew from current theories of happiness, health, and human potential. This has also been published previously \[[@R26]\]. Using these sources, 15 items were generated by the co-authors that tapped the new construct of HRS. The items were sent to 10 international experts in post-traumatic rehabilitation (5 countries, mean years in the field = 8) who provided feedback on the appropriateness of included items, and whether any domains were missing. This exercise led to the removal of 2 items that were not deemed adequately important for this population. Subsequently, 6 patients of a local tertiary care centre for disorders of the upper extremity participated in a cognitive interviewing session using a 'think aloud' approach to identify problems in wording and response structure. Through this process an additional 3 items were collapsed with other items while the response structure was retained. The prototype tool therefore consisted of 10 items that all appeared to tap the construct of HRS. Each item was scored on two 11-point scales, an importance scale (0 = not important to me at all, 10 = extremely important to me) and a satisfaction scale (0 = not satisfied at all, 10 = completely satisfied). The prototype tool was reviewed by a professional technical editor to ensure grammar, spelling and format were correct. It was then translated into French using the independent forward/backward translation approach endorsed by Beaton and colleagues \[[@R34]\] prior to deployment.

Empirical Evaluation of Tool Properties
---------------------------------------

Data were collected in two ways. An online recruitment procedure was undertaken using advertisements through the *Google AdWords*(Google Inc.) and the *Facebook Ads*(Facebook Inc.) platforms. Clicking on an advertisement on either platform would take potential subjects to a letter of information describing the study and how their data would be used. Those who wished to participate provided their email address, to which a separate link was sent that took respondents to a secure survey platform (www.LimeService.com). Electronic consent was obtained explicitly by clicking an 'I consent to participate' radio button in order to proceed. The survey then used routing logic to screen respondents using the following inclusion/exclusion criteria: age at least 18 years, able to read and understand English or French at a minimum grade 6 level, and currently experiencing pain of traumatic origin (collision, trip, fall, awkward lift, hit by an object or person) in the neck, lower back, upper or lower extremities. In order to avoid bias especially regarding the item about future growth, those with chronic progressive comorbidities were excluded (e.g. end-stage cancer, multiple sclerosis, amyotrophic lateral sclerosis, end-stage liver, kidney or heart disease). Consenting subjects provided basic demographics (age, sex, work status prior to injury, current work status, area of body injured and time since injury). They also answered the prototype 10-item questionnaire and one of 4 RMs dependent on their area of injury (described below). Finally, questions meant to indicate general recovery status were answered: frequency of use of analgesic medications for injury-related symptoms over the past week, current indemnity benefits status, current legal status, currently require care for their injury, and finally an 11-point Numeric Rating Scale (NRS) asking: 'To what extent have you recovered from your injury?', with response options of 0% (not recovered at all) to 100% (completely recovered) in 10% intervals. The order with which the new tool and the RM were presented was randomized for each respondent. This was a one-time cross-sectional study with no follow-up.

A second sample was subsequently recruited through 1 of 8 Physiotherapy clinics located across Canada. Subjects were eligible if they presented for rehabilitation following a traumatic injury to the neck, low back, upper or lower extremity. Eligibility criteria were consistent with that of the first sample. In addition to the prototype tool, the RMs, demographics and recovery indicators, these subjects also completed the Medical Outcomes Survey Short-Form 12 version 2 (SF-12v2) \[[@R12]\] through the same on-line platform. A request to complete the same set of questionnaires was sent 3 months later through an email link. Non-responders to the first request were sent a second and, where necessary, third request. Those not responding after 3 requests were considered lost to follow up for the 3-month follow-up period.

Measures Used
-------------

1.  The prototype HRS tool was composed of 10 items tapping the following domains of health-related satisfaction: basic needs, cognitive function, physical fitness, ability to fulfill life roles, intimate relationships, connection with the community at large, independence, spontaneity, positive emotions, and potential for future growth. Each item received a rating of both personal importance and health-related satisfaction in that area. A weighted score was calculated as described in the analysis section below.

2.  Regional Measures: These were chosen based on the areas injured as reported by the respondent. They were: Neck (Neck Disability Index) \[[@R5]\], Low back (Roland Morris Low Back Disability Questionnaire) \[[@R35]\], Lower extremity (Lower Extremity Functional Scale) \[[@R2]\], Upper extremity (Upper Extremity Functional Index \[[@R3]\], or Patient-Rated Wrist Evaluation \[[@R36]\] for wrist-specific disorders). Each scale has been subject to considerable psychometric evaluation previously and supported as adequately valid and reliable to be endorsed for routine clinical and research use \[[@R2],[@R3],[@R35],[@R37]\]. Scores on the LEFS and UEFI were reversed (80 - score), and then scores on each scale were converted to a percentage (summed score / maximum possible score x 100). In this way, scores on the regional measures were oriented such that a higher number indicated greater disability. Where multiple body regions were injured, the highest disability score was chosen for that subject.

3.  The Short-Form 12v2: The SF-12 is a shortened version of the full SF-36. Both are considered to be valid measures of generic health status \[[@R12]\], providing scores across 8 subscales and 2 component summary scores, physical and mental. Version 2 of the SF-12 includes the same items as the original, but offers expanded response options on some items \[[@R38]\]. A transformation algorithm is required in order to calculate the subscale and component scores. For the purpose of this study, only the Physical Component Score (PCS) and Mental Component Score (MCS) were used. A higher score on each component score indicates better health.

ANALYSIS
--------

The sample included 3 groups for statistical analysis: 1. The full sample (FULL) to evaluate content validity, factor structure and internal consistency; 2. A cross-sectional sample (CROSS) to evaluate cross-sectional convergent and divergent validity; 3. A longitudinal sample (LONG) to evaluate responsiveness and known-groups validity. Characteristics of each sample were calculated and reported descriptively (mean and standard deviation, frequencies). Subsequent analyses are described in turn.

### Individual Item Analysis

The purpose of this stage was to identify items to be earmarked for potential removal based on individual performance. Using data from the FULL sample, an inter-item correlation matrix including the 10 prototype items was constructed, with correlations of r \> 0.90 indicating potential redundancies to be explored further. Content validity was partly supported by the nature of item generation (focus groups, expert opinion), and statistically was evaluated through calculating the mean and median importance score for each of the 10 prototype items. It was expected that all 10 items would be important, leading to an*a priori* threshold of a mean importance of 8.0 or greater as indicating adequate importance.

As an evaluative tool, all items were individually expected to meet a minimum ability to detect change. The LONG sample was used to identify underperforming items for detecting change over time. Weighted scores for each of the 10 items were first calculated by the following formula:

Weighted score = (Satisfaction x Importance) / 10

Change scores were calculated for each of the 10 items from baseline (T1) to 3-month follow-up (T2). Change (T2 - T1) was also calculated on the single 0-10 recovery item. Based on previous research using 11-point numeric rating scales \[[@R39]\], a change score of 2 points on the recovery NRS was considered a clinically relevant improvement in perceived recovery status. The LONG sample was dichotomized into those who had shown meaningful recovery over the 3 month span and those who had not. Ability to discriminate between those two groups was evaluated by creation of 10 individual Receiving Operating Characteristic (ROC) curves, one for each of the 10 items, and calculating the area under that curve (AUC). The null AUC was set at 0.50, meaning that each item should individually have an AUC with a lower 95% confidence limit greater than 0.50 in order to warrant retention. At this point, no items were removed but underperforming items were earmarked.

Finally, convergence with global recovery status was evaluated through correlation (Pearson's r) of each item with the recovery NRS at T1(baseline) using the CROSS sample. Any item that failed to show a significant correlation with recovery NRS was earmarked for removal.

Item removal was undertaken conservatively, out of respect for the rigorous generation process. Only those items that a) had a mean importance rating \<8.0 / 10, b) were unable to identify meaningful change over 3 months (lower limit of AUC 95%CI \<0.50), and c) did not show a significant (p\>0.05) cross-sectional association with recovery status were removed.

### Evaluation of Scale Properties

The remaining items were collectively referred to as the Satisfaction and Recovery Index (SRI) and were subjected to further evaluation of test properties drawn from Classical Test Theory. Missing responses were replaced with the mean if no more than 1 item was missing. Dummy items were added to the scale as dependency checks ('enter a '4' in this column') to ensure attention. Only those datasets that satisfied the dependency check and were not missing \>1 response were retained for analysis. The overall SRI score was calculated by the formula:

SRI score = \[(Sum of weighted scores as calculated above)/(Sum of importance scores only)\] x 100

In this way, satisfaction in areas that were deemed more important was weighted heavier in the overall score than were those deemed less important. This had the added of benefit of meaning that *change*in areas of importance led to greater change in total score than did change in areas of less importance.

The following steps were subsequently conducted to test the factor structure, cross-sectional validity, responsiveness and known-groups discriminative properties of the tool:

*Exploratory Factor Analysis*(EFA) using Horn's Parallel Analysis technique \[[@R40]\] and Varimax rotation, allowing some degree of inter-correlation between factors. The FULL sample was used for this analysis, assuming sampling adequacy \[Kaiser-Meier-Olkin (KMO) statistic ≥ 0.70 \[[@R41]\] and Bartlett's test of sphericity p\<0.05 \[[@R42]\]\]. Factor retention was based on eigenvalue, and internal consistency of identified factors was estimated using Cronbach's α where a value of \> 0.70 was considered desirable \[[@R43]\].

*Cross-sectional construct validity* was evaluated using the CROSS sample. The dependent variable was the SRI, and the independent variables were the SF12v2 Physical Component Summary score (PCS), the SF12v2 Mental Component Summary score (MCS), and the score on the RM(% disability). A moderate (r = 0.4 to 0.7) positive association was expected between the SRI and the PCS. A small (r = 0.2 to 0.4) but significant positive association was expected between the SRI and the MCS. A moderate (r = -0.4 to -0.7) negative correlation was expected between the SRI and RMs. In all cases Pearson's r was used after assumptions of normality which were adequately satisfied through the Kruskal-Wallis test. Where normality was absent, Spearman's rho was used instead.

*Longitudinal responsiveness* was evaluated using the LONG sample. It was already known that each individual item was significantly able to detect change by virtue of the item retention/removal steps outlined above. The ability of the overall scale to identify change was compared to the same ability for the RM and SF12 component scales. Meaningful change was again operationalized as a change in recovery NRS of at least 2 points from T1 to T2, and ROC curves for each scale were constructed. The AUC (plotting *change* in recovery NRS against *change* in each scale) was compared across the 4 scales, with significant differences in responsiveness identified by non-overlapping 95% confidence intervals of the AUC.

RESULTS
=======

The FULL sample was composed of 135 subjects. Of those, 9 subjects failed the dependency check and 3 provided incomplete data of \>10% (\>1 item) of the new scale. The final FULL sample was therefore 123 subjects. Of those, 50 were asked to complete an additional set of scales including the SF12v2 and recovery indicators of which 46 (92%) provided complete data (the CROSS group). That same sample was invited to complete the scales a second time 3 months later, and 29 (63%) complied, forming the LONG group. The characteristics of the FULL sample and two sub-groups are presented in Table **[1](#T1){ref-type="table"}**.

Individual Item Analysis
========================

The inter-item correlation matrix revealed no obvious redundancies, with the highest correlation being r = 0.84 between items 9 (feeling positive emotions) and 10 (having potential to grow in the future). Mean importance scores are reported in Table **[2](#T2){ref-type="table"}**. Item 6 'Connection with your community' had a mean importance score of 7.3, where all others were 8.1 or greater. Correlation of each item's weighted satisfaction score with the recovery NRS revealed that all of the items were significantly correlated with current recovery NRS (r = 0.33 to 0.54, p \< 0.05) save for 'Connection with your community' (r = 0.22, p \> 0.10). Finally for this stage of item analysis, change in recovery NRS from T1 to T2 revealed 18/29 subjects improved a meaningful amount while none worsened. Using the change scores for each item over that same span, AUC analysis revealed that all items save for 'Connection with your community' and 'Intimacy' were able to significantly discriminate between the groups (Table **[3](#T3){ref-type="table"}**). Item 6 'Connection with your community' failed all 3 tests for retention, and was therefore removed for subsequent analyses. The remaining 9 items formed the prototype SRI tool.

Scale Properties
================

Weighted responses from all 123 subjects in the FULL sample were entered into EFA after satisfying assumptions of sampling adequacy (KMO statistic = 0.92, Bartlett's χ^2^ = 956.5, df = 36, p \< 0.01). A single factor, 'Health-related satisfaction' (eigenvalue = 6.40) was extracted that explained 71.1% of total scale variance. Factor loadings ranged from 0.81 (Items 2 'Mentally sharp' and 7 'Being spontaneous) to 0.90 (Item 4: 'Fulfilling life roles). Cronbach's alpha of the overall scale indicated excellent internal consistency (α =0.95).

Table **[3](#T3){ref-type="table"}** shows the results of the cross-sectional correlational analyses. In each case, the *a priori* hypotheses for magnitude of association were supported. However, while meeting the hypothesized magnitude, the correlation between the SRI and SF12v2 MCS was not statistically significant (r = 0.28, p = 0.14).

Responsiveness estimates are shown in Table **[4](#T4){ref-type="table"}**. Both the SRI and RMs showed significant ability to discriminate between the improved/not improved groups at 3 months (AUC = 0.82 and 0.79, respectively). Neither of the SF-12v2 subscales were able to discriminate between groups, although 6 subjects had to be excluded from this analysis due to missing data or obvious response bias on the SF-12 at T2 (e.g. scoring lowest or highest numbers all the way down even on reverse-scored items). This meant that confidence intervals were wider than desirable for the PCS and MCS analyses. Fig. (**[1](#F1){ref-type="fig"}**) shows the receiver operating characteristic (ROC) curves for all 4 scales. Both the SRI and RMs showed evidence of significantly greater responsiveness in this sample compared to the MCS subscale, by virtue of non-overlapping confidence intervals and point estimates.

DISCUSSION
==========

A new, importance-weighted health-related satisfaction scale has been created and its measurement properties appear sound during developmental evaluation. It is composed of a single factor with excellent internal consistency and performs comparably as an evaluative outcome measure when compared to region-specific disability scales, and better than the generic SF-12v2 health status measure in this sample of ambulatory community-dwelling people with traumatic musculoskeletal injuries. The items are generic enough to allow comparison across clinical conditions while the use of standardized items overcomes conceptual challenges with the use of scales composed of patient-generated items. Furthermore, importance-weighting overcomes the conceptual challenges posed by many regional measures that necessarily assume equal importance of all items to all people.

To our knowledge, this is the first published scale to measure importance-weighted health-related satisfaction. In its current form, the SRI is composed of 9 items that all appear to represent important influences on our respondents' sense of recovery and satisfaction. It is phrased in a positive direction, accessible and easy to score, sensitive to change during the *process* of recovery, and adequately associated with the *state* of recovery. The focus on satisfaction is considered to be unique in comparison to tools that focus on concepts like symptoms or function that are variably associated with recovery. Hence, this measure is proposed to fill a niche not addressed by current tools. The potential value of this measure as a replacement for, or addition to, current tools could not be defined by this study but requires evaluation across multiple contexts.

The potential for the SRI to be useful in clinical practice and research is currently based on conceptual rationale. The SRI may have particular relevance in research where health status has to be dichotomized as'recovered' or 'not recovered'. 'Good' or 'bad' outcomes for prognostic research are often based on a cut-score on a regional condition-specific measure. In MSK trauma research, 'return to pre-injury status'is often considered a desirable outcome, but it is difficult to operationalize since pre-injury data are rarely available. Further, a return to pre-injury status itself becomes less compelling to indicate recovery as the duration of a condition increases. The SRI has potential application to provide a measure of treatment response and recovery that recognizes a respondent may be satisfied regardless of how their current state compares with their pre-injury one.

Since validity is context-specific and based on indirect interpretation it is not a result, but a process. Overall, the results of this study provide a sound start to that process by providing evidence for the content, structural (factor), cross-sectional, and longitudinal validity of the SRI. A series of *a priori* hypotheses were defined prior to initiating data collection, to define how the SRI was expected to relate to regional and general health status measures. In all cases save for one, those were supported, which suggests that the SRI measures the construct of recovery as expected. The exception was the association between the Mental Component Summary score of the SF-12v2, which was of the expected magnitude, but not statistically significant. Post-hoc power analysis indicated that the analysis was adequately powered for the expected correlation (power \> 0.80), suggesting that the lack of statistical association was not a function of sample size. A logical question is whether the association between these tools may be different in other populations with a wider range of mental health problems. Table **[3](#T3){ref-type="table"}** indicates that, on average, the sample was not highly disabled by their injuries (mean regional measure of 39.6% disability). While consistent with the sampling frame, this means that the results are most easily generalizable to other samples that are moderately disabled by their injuries. The function of the SRI in more severely affected patients or those with significant comorbidities has to be considered currently unknown.

It is possible that weighting by preference only adds complexity and may not improve the performance of the scale, such as was found for the UK oral health-related quality of life measure \[[@R44]\]. However, other scales, including the COPM, have seen value in this additional step \[[@R31]\]. With respect to the SRI specifically, the middle column of Table **[2](#T2){ref-type="table"}** provides arguably the most compelling reason to retain the importance-weighting: while the sample median importance for each item was high, the range clearly indicates that not all items are equally important to all respondents. While these minor deviations are obscured by statistics that use group means for analysis, they may be very meaningful at the level of the individual patient when used in clinical practice. Answering the items twice does add burden, although the simplicity of the scale and its structure are thought to make this additional burden small, with time to completion for most subjects \<5 minutes. Further, it should not be assumed that importance on each item is a stable trait - the field of Quality of Life research has provided ample evidence for the phenomenon of response shift \[[@R45],[@R46]\], which is assumed to be a function of shifting priorities (or importance) of life domains over the course of living with chronic disease. Thus, the SRI might provide a tool for measuring response shift in addition to recovery status. For this reason, it is recommended that both the importance and satisfaction ratings on each item are collected at each assessment period, allowing finer interpretation of patient reports.

The ability of the regional measures to respond to change in our sample is generally in keeping with the results of previous research on each scale independently \[[@R2],[@R3],[@R47],[@R48]\]. Similarly, the relative inability of the SF-12 component scores to detect change in this population has been reported previously, especially the MCS \[[@R48],[@R49]\]. While measurement of recovery across patient-derived domains was not *more* responsive than the regional measures, the fact that a generic measure was compared favorably to targeted RMs across a range of MSK injuries is an important finding when this has long been considered a strength of RMs. It also appears as though the information is not redundant, as indicated by the moderate correlation between the two, suggesting that there may be value in capturing *both*a targeted region-specific scale and the more generic SRI in research and clinical contexts in order to provide a more detailed description of a patient's status.

One key scale property that has yet to be evaluated is short-term test-retest reliability. While reliability was good in unreported data collected during development, a fully powered reliability study is needed, and is currently underway. An additional limitation to those already discussed is the higher-than-desired 37% rate of dropouts in the LONG sample. Dropouts were different from completers in potentially important ways. Dropouts were on average younger, more likely to be male, and less likely to be working full time at inception. The remaining sample was too small to examine differences in scale properties by age, sex or work status, but until shown otherwise readers should be aware that scale properties may differ in these potentially important clinical subgroups.

On balance, the preliminary results of the SRI evaluation are promising. The scale is provided by open access for free use. Its contribution to better understanding of outcomes in practice and research will require further study. The cost/benefit value of weighting the scale, and its short-term retest reliability are psychometric issues that require further study. Areas of research that might particularly benefit from this tool are outcomes of MSK injury, prognosis, response shift, and clinical measurement research. Implementation research, including case studies, may be needed to determine how it contributes to management of individual patients. Overall, the SRI is a brief measure of importance-weighted health-related satisfaction that has demonstrated initial evidence of content, structural, and construct validity, and that provides responsiveness to change that is similar to targeted regional outcome measures. The tool is provided in Appendix **[A](#FAPP){ref-type="fig"}**.
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###### 

Characteristics of the 3 samples used in the different analyses.

  ** **                                                                                                              **FULL (N = 123)**         **CROSS (N = 46)**          **LONG (N = 29)**
  ------------------------------------------------------------------------------------------------------------------ -------------------------- --------------------------- --------------------------
  Sex (% female)                                                                                                     58.4%                      58.7%                       72.4%
  Age (mean, SD)                                                                                                     42.1 (12.9)                38.1 (13.5)                 42.6 (13.6)
  Duration of symptoms\<3 months≥3 months                                                                             49.0%51.0%                 100.0%0.0%                  100.0%0.0%
  Region affected (%)\*NeckLow backLower extremityUpper extremity                                                     63.6%38.3%18.7%12.1%       58.7%23.9%28.3%43.5%        44.9%13.8%27.6%37.9%
  Mechanism of injury (%)Motor vehicle accidentOther type of impactFall, trip or slipAwkward lifting/twistingOther    42.9%21.9%4.8%5.7%23.8%    53.3%13.3%11.1%13.3%8.9%    44.8%6.9%31.0%6.9%10.3%
  Medicolegal status (%)Motor vehicle insuranceWorker's compensationCurrent litigation                                39.1%19.5%9.5%             39.1%13.0%8.7%              31.0%6.9%0.0%
  Work status at inceptionFull pre-injuryModified returnDisability leaveOff for other reasons                         36.3%42.2%21.6%2.0%        36.7%43.3%20.0%6.7%         56.3%37.5%6.3%0.0%

: Respondents could choose more than 1 region affected if applicable.

###### 

Individual item analysis results.

  **N = 123**                                                                                 **Mean**   **Median**   **Range**    **Recovery Correlation**   **AUC (95% CI)**
  ------------------------------------------------------------------------------------------- ---------- ------------ ------------ -------------------------- -----------------------
  1.     Meeting your most basic needs                                                        9.6        10           5 - 10       0.53\*\*                   0.82 (0.67, 0.97)
  2.     Being mentally sharp                                                                 9.5        10           7 - 10       0.56\*\*                   0.87 (0.73, 1.00)
  3.     Being physically fit compared to others like you                                     9.1        10           5 - 10       0.53\*\*                   0.84 (0.67, 1.00)
  4.     Fulfilling your life roles                                                           9.5        10           3 - 10       0.45\*\*                   0.74 (0.57, 0.93)
  5.     Intimate relationships                                                               9.2        10           4 - 10       0.38\*                     0.68 (0.48, 0.89)
  **6.     Being connected with your community at large**                                     **7.3**    **8**        **0 - 10**   **0.19**                   **0.51 (0.25, 0.77)**
  7.     Being independent                                                                    9.5        10           2 - 10       0.48\*\*                   0.90 (0.79, 1.00)
  8.     Being spontaneous                                                                    8.1        8            3 - 10       0.51\*\*                   0.84 (0.69, 1.00)
  9.     Feeling positive emotions                                                            9.3        10           6 - 10       0.34\*                     0.89 (0.77, 1.00)
  10.  Feeling like you've got the potential to achieve new or greater things in the future   9.2        10           5 - 10       0.42\*\*                   0.81 (0.65, 0.98)

Columns 2-4: Importance ratings for each of the 10 items. 0 = not important to me at all, 10 = extremely important. Column 5: Pearson's r correlation coefficient between each item and score on a recovery NRS ( 0 = not recovered at all, 10 = completely recovered). Column 6: The area under the Receiver Operating Characteristic curve (AUC) for discriminating between changed and stable recovery status over a 3-month period. Bold indicates the single item that failed all 3 tests for retention and was removed from the final tool.

= correlation significant at the p \< 0.05 level.

= correlation significant at the p \< 0.01 level.

###### 

Cross-sectional means (column 2) and associations (column 3).

  **N = 46**                   **Mean (SD, Range)**           **Pearson's r**
  ---------------------------- ------------------------------ -----------------
  SRI                          63.4% (25.5, 2.0% to 100.0%)   
  Region-specific disability   39.6% (23.3, 0.0% to 89.5%)    -0.67\*\*
  SF12 PCS                     64.7% (18.2, 29.3 to 99.5)     0.45\*
  SF12 MCS                     73.2% (10.5, 53.0 to 94.2)     0.28

correlation with SRI is significant at the p \< 0.05 level. \*\*: correlation with SRI is significant at the p \<0.01 level.

###### 

Responsiveness (area under the Receiver Operating Characteristic curve (AUC) when change score on each scale was plotted against clinically meaningful improvement on the recovery NRS) estimates of the tools under evaluation.

                               **Responsiveness AUC (95%CI)**
  ---------------------------- --------------------------------
  SRI                          0.82 (0.67, 0.97)
  Region-specific disability   0.79 (0.62, 0.96)
  SF12 PCS                     0.69 (0.42, 0.86)
  SF12 MCS                     0.50 (0.25, 0.70)

SRI = Satisfaction and Recovery Index; SF12 PCS = Physical Component Summary score of SF-12; SF12 MCS = Mental Component Summary score of the SF-12.
